Brarmis  HI-518/883

July 1987 CMOS High Speed Analog Multiplexer

Features

e This Circuit Is Processed In Accordance to Mil-Std-
883 and is Fully Conformant Under the Provisions of
Paragraph 1.2.1.

e Access Time (Max. Over Temp.) ......ccouvveeriireenanens 225ns
o Low Leakage (Max. Over Temp.}........... ID(OFF) 50nA
e Low Charge Transfer Error (100pF Load)............2mV

e Single Ended to Differential Selectable (SDS)
¢ TTL/CMOS Compatible

Applications

® Data Acquisition Systems
e Telemetry

* Industrial Control

Description

The HI-518/883 is a monolithic dielectrically isolated,
high speed, high performance CMOS analog multiplexer.
It offers unique built-in channe! selection decoding plus
an inhibit input for disabling all channels. The dual
function of address input A2 enables the HI-518/883 to be
user programmed either as a single ended 8-channel
multiplexer by connecting ‘OUT A’ to 'OUT B’ and using
Ag as a digital address input, or as a 4-channel differential
multiplexer by connecting A2 to the -VgyppLy. The
substrate leakages and parasitic capacitances are
reduced substantially by using the Harris dielectric isola-
tion process to achieve optimum performance in both
high and low level signal applications. The low output
leakage current (ID(OFF) <50nA over temperature) ofthe
device makes it an ideal choice for high speed data acqui-
sition systems, precision instrumentation, and industrial
process control.
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Functional Diagram
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INPUT BUFFER AND DECODERS MULTIPLEXER SWITCHES
Truth Tables
HI-518/883 USED AS 8 CHANNEL MULTIPLEXER
USE Ap/SDS AS DIGITAL .44
ADDRESS INPUT ON CHANNEL TO a‘s
Z p |
ENABLE , Az I A1 , Ag | outa | ours o B
=3
[ X X X None None OZ
H L L L 1A None
H L L H 2A None
H L H L 3A None
H L R H 4A None
H H L L None 1B
H H L H None 2B
H H H L None 3B
H H H H None 4B

HI-518/883 USED AS DIFFERENTIAL 4 CHANNEL MULTIPLEXER

A2/SDS CONNECTED
TO -VguppLY ON CHANNEL TO
ENABLE , Aq l Ag ouT A outs
L X X None None
H L L 1A 1B
H L H 2A 2B
H H L 3A 3B
H H H 4A 4B
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Specifications HI-518/883

Absolute Maximum Ratings

Voltage Between Supply Pins...
+VguUppLY to Ground ...
-VsyuppLY to Ground.
Analog Input Voltage
+Vs
-Vg...
Digital Input Voltage

TTL Levels Selected (Vpp/LLS Pin = GND or Open)

CMOS Levels Selected (Vpp/LLS Pin =

+Va

Storage Temperature Range

Junction Temperature .....
Thermal Resistance, Juni
Ceramic DIP Package ...
+VSUPPLY *2V Ceramic LCC Packag
-VsuppLY -2V
Ceramic DIP Package...

Ceramic LCC Packag

+B6V Power Dissipation (at 75°C)

-VSuPPLY -2V
+VSUPPLY *2V
VDo)

*VSUPPLY *2V

Ceramic DIP Package ..
Ceramic LCC Package..

-659C to +1500C

-2V ESD Classification ...

Thermal Resistance, Junction-to-Ambient (6ja)

-6V Ceramic DIP PacKage ........ocooevvemiiiieimnrisimeee e
Ceramic LCC Package..........ccccovveiiieiiniisinee e 1.28W
Power Dissipation Derating Factor (Above +75°C)

Lead Temperature (Soldering 10 Seconds)............cceivvene 2759C

Recommended Operating Conditions
Operating Temperature Range.......

Operating Supply Voltage (£VsSuppPLY)

Analog Input Voltage (Vg)

.................... -550C to +1250C

Logic Level Low (Vp) ).
Logic Level High (VAH)
Max RMS Current, S or D

0V to 0.8V

-4V to +VguUPPLY
.8mA

TABLE 1. D.C. ELECTRICAL PERFORMANCE CHARACTERISTICS
Devices Tested at +VgyppLY = *15V, -VSUPPLY = -15V, VEN = 2.4V, Vpp/LLS = GND, Unless Otherwise Specified.
GROUP A LIMITS
D.C. PARAMETERS I SYMBOL I CONDITIONS SUBGROUPS | TEMPERATURE MIN MAX UNITS
Input Leakage Current L") Measure Inputs Sequentially, 1,2,8 +250C, +12590C -1.0 10 MA
Connect All Unused Inputs to GND -550C
IS Measure Inputs Sequentially, 1,23 4250C, +1259C -20 20 A
Connect Ail Unused Inputs to +5V -550C
Leakage Current Into *IS{OFF) Vg =10V, Vp = -10V, VgN = 0.8V 1.2.3 +250C, +1250C, -50 +50 nA
the Source Terminal of All Unused Inputs = -10V -559C
an"OFF" Switch -IS(OFF) | Vs =-10V,Vp = 10V, VEN = 0.8V 1,23 +250C, +1250C, | -50 +50 nA
All Unused Inputs = +10V -550C
Leakage Current Into *ID(OFF) Vg = -10V, Vp = +10V, Vg = 0.8V 1,2,3 +250C, +1250C, -50 +50 nA
the Drain Terminal of All Unused Inputs = -10V -550C
an “OFF" Switch -ID(OFF) | Vs =+10V, Vp =-10V, VgN = 0.8V 1,23 +250C, +1250C, -50 +50 nA
All Unused Inputs = +10V -550C
Leakage Current From “ID(ON) Vg =Vp =10V 1.2.3 +25°C, +125°C, -50 +50 nA
an “ON" Driver Into All Unused Inputs = -10V -550C
the Switch (Drain) -Ip(ON) Vg =Vp = -10V 1,23 +250C, +1250C -50 +50 nA
All Unused Inputs = +10V -550C
Positive Supply 1(+) Vg = 0V, Vp = Open, VEN = 2.4V 1,23 +250C, +1250C, - +15 mA
Current Sequence All Address Combinations, -550C
Record Highest I+
Negative Supply 1(-) Vg =0V, Vp = Open, VgN = 2.4V 1,2,3 +259C, +1259C, - +15 mA
Current Sequence All Address Combinations, -550C
Record Highest I-
Standby Positive YsBY Va = 0.8V, VEN = 0.8V 1,23 +250C, +1250C, | -15 = mA
Supply Current -550C
Standby Negative -lspy Va = 08V, Vgny = 0.8V 1,23 +250C, +125°C, -15 - mA
Supply Current -550C
Switch "ON” +Rps1 Vg = 10V 1 +250C — 750 0]
Resistance Ip = 100pA 2,3 +1250C, -550C — 1000 [H]
-Rps1 Vg =-10V 1 +250C — 750 )
ip =-100uA 2,3 +1250C, -55°C — 1000 n
Logic Level Voltage VaL Vpp/LLS = GND 1,2,3 +250C, +1259C, — 0.8 v
{ITL) -55°C
VaAH Vpp/LLS = GND 1,23 +250C, +1250C 2.4 — v
{T7L) -550C
VAL Vpp/LLS = +15V 1.2.3 +250C, +1250C — 45 v
(CMOS) -550C
VAH Vpp/LLS = +15V 1,2,3 +250C, +1250C, 10.5 — v
(CMOS) -550C

This Materia
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HI-518/883

TABLE 2. A.C. ELECTRICAL PERFORMANCE CHARACTERISTICS

Devices Tested at +VgUpPLY = *15V. -VSUPPLY = -15V, VEN = 2.4V, Vpp/LLS = GND, Unless Otherwise Specified.

GROUP A LIMITS
A.C. PARAMETERS SYMBOL CONDITIONS SUBGROUP TEMP MIN MAX UNITS
Break-Before-Make tp RL = 8001), C_ = 12.5pF 9 +250C 10 — ns
Time Delay 10 +1250C 2 = ns
Propagation Delay ta RL = 10MQ, C_ = 12.5pF 9 +250C — 175 ns
Times: 10, 11 +1250C, -550C| — 225 ns
Address inputs
to 1/0 Channel
Times
Enable to 170 tON(EN) RL = 8000, C_ = 12.5pF- 9 +250C — 175 ns
10, 11 +1250C, -550C — 225 ns
tOFF(EN) Ry = 8000, C = 12.5pF 9 +250C — 175 ns
10, 11 +1250C, -550C — 225 ns

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS

Characterized at *VgUPPLY = *15V, -VSUPPLY = -15V, VEN = 2.4V, Vpp/LLS = GND, Unless Otherwise Specified.

LIMITS
PARAMETER SYMBOL CONDITIONS NOTE TEMP MIN MAX | UNITS
Capacitance: Ca V+=V-=0V 1 +250C — 5.0 pF 8 2
Address Input f=1MHz 2 E
z3
Capacitance: Cos v+ = V- = OV 1 +250C — 10 pF ;; [
Output Switch f=1MHz 2 g
O
Capacitance: Cis V+ = V- =0V 1 +250C — 50 pF
Input Switch f=1MHz
Charge Transfer VCTE Vg = GND, Cy = 100pF 1 +250C — 25 mv
Error VGEN = 0V to 5V
Off Channel Viso VEN = 0.8V, R = 1k 1 +250C -45 — dB
Isolation C| = 40pF, Vg = 3VRMS
f = 500kHz
Break-Before-Make tp Ry = 8000, CL = 12.5pF 1 -550C 2 — ns
Time Delay
TABLE 4. ELECTRICAL TEST REQUIREMENTS
MIL-STD-883 TEST REQUIREMENTS SUBGROUPS (SEE TABLES 1,2 & 3)

Interim Electrical Parameters (Pre-Burn-In) 1

Final Electrical Test Parameters 1*,2,3,9 10, 11

Group A Test Requirements 1,2,3,98,10, 11

Groups C & D Endpoints 1

“PDA applies to Subgroup 1 only. No other subgroups are included in PDA.

NOTE 1. The parameters listed in this table are controlled via design or process parameters and are nat directly tested. These parameters are
characterized upon initial design release and upon design changes which would affect these characteristics.

CAUTION: These devices are sensitive 1o electrostatic discharge. Proper IC handiing procedures should be followed.
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HI-518/883

Test Circuits
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iy VDp/LLS!
AQ see AN EN AG o ae AN EN AQ 0ee AN EN
S EBREREOE clREEE
V \V % Va VEN
TRUTH TABLE TRUTH TABLE SBY: Va.V o.av
vap =08V =08V : . =0
VA28V v VAR- 24 A VEN
OPERATIONAL: Vg = 2.4V,

% % Va = All Combinations

are Sequenced

CHARGE TRANSFER ERROR OFF CHANNEL ISOLATION
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24v
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HI-518/883

Switching Waveforms
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HI-518/883

Burn-In Circuits

HI-518/883 CERAMIC DIP

NOTES:

Rq =R = 10kQ, 5%, 1/4 or 1/2W

C1 = Cp = 0.014F (one per socket) or 0.1uF (one per row}
D1 = Do = IN4DO2 or equivalent (per board)

HI-518/883 CERAMIC LCC

+15V _15V

Ci 0

R1 £R2
>

>

D2 C2

+15V
O— 1|+v OUTA @____
t == 01 — -5
-———{2]oute v - 3 J?QO
Mg ¢ [almeme  wemafieh— é D2
—alme  w3na 15—
— [E|meze  nz2a 1a]-
¢—{s]msne N 1/1A 13
m!
o [7]cno enf1z}— 3
‘ 8 —
8|Vop/LLS Ap| M |— l
L [s]azssos o] O v

]
00T +v NC OQuT -V
B
—— IN B/4B IN 4/48 |—4
IN 7/38 IN 3/38
L IN 6/28 IN 2/28 —
IN 5/18 IN1/1B
—— GND EN
Vpp/ Az/
LLS SDS _NC A1 AD
I

+5V
NOTES:
R4 =Rp = 10k, +5%, 1/2 or 1/4W (per socket)
Cy = C2 = 0.014F (one per socket) or D.1uF {one per row)
D4 = D2 = IN4002 or equivalent (per board)
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Schematic Diagrams
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Schematic Diagrams (Continued)

HI-518/883

LOGIC LEVEL SELECT CIRCUIT
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HI-518/883

Die Characteristics

DIE DIMENSIONS: 89 x 93 x 19 mils TRANSISTOR COUNT:

METALLIZATION: HI-518/883 356
Type: Al PROCESS: CMOS DI
Thickness: 16kA + 2kA DIE ATTACH:

GLASSIVATION: Material: Gold/Silicon Eutectic Alloy
Type: Nitride Temperature: Ceramic DIP - 4600 (Max)

Thickness: 7kA + 1.0kA Ceramic LCC - 4200 (Max)
WORST CASE CURRENT DENSITY: 2 x 105A/cm2

Metallization Mask Layout
HI-518/883

vDD/
LLS

EN Ap A sns

%’TMJJ ‘ﬂﬂm

g

B T
'"”Fvﬁﬁﬂ m;zpﬂ'w
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1 f"“ﬁ‘ﬁ : 52'? g

|N4/ Fﬁm ,7“ N 8/
F(:E‘l}"l - .{::':ﬂia
osiniel 110 s i

| d CETY u‘:g‘;‘u 1 0 T_F-!_Z
+V 0uTB

CMOS ANALOG
MULTIPLEXERS

NOTE: Pad Numbers Correspond to DIP Pin Numbers Only.

This Material Copyrighted By Its Respective Manufacturer



HI-518/883

Packaging t

18 PIN CERAMIC DIP
882
915 140
005 MIN —{[=— [ 70
o 1
.200 MAX
i 10 N —t
.0i5 150 MIN
060
125 j .098 MAX
180 . .100
016 8SC
023
050
0865
LEAD MATERIAL: Type B

LEAD FINISH: Type A
PACKAGE MATERIAL: Ceramic, 90% Alumina
PACKAGE SEAL:

Material: Glass Frit
Temperature: 4500C +10°C
Method: Furnace Seal

20 PAD CERAMIC LCC

.285
.305

= INCREASE MAX LIMIT BY .003 INCHES
MEASURED AT CENTER OF FLAT FOR
SOLDER FINISH

INTERNAL LEAD WIRE:

Material:  Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 D-6

:003 075
.015 {— T085
. (OTET
0227 4
Can T o = R
oo P 015 MIN = -358
045 :]} =3 .050
.055 12 AN [N 8sc
AERERERERED
342
358 063
4 [ o

PAD MATERIAL: Type C
PAD FINISH: Type A
FINISH DIMENSION:
PACKAGE MATERIAL:
PACKAGE SEAL:
Material: Gold/Tin (80/20)
Temperature: 3200C +100C
Method: Furnace Braze

Type A
Multilayer Ceramic, 90% Alumina

INTERNAL LEAD WIRE:

Material:  Aluminum

Diameter: 1.25 Mil

Bonding Method: Ultrasonic
COMPLIANT OUTLINE: 38510 C-2

NOTE: All Dimensions are

This Materia

Min . B Lo
Dimensions are in inches.
X
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